An analysis of feed distribution systems for cattle by Anderson, Robert Norman
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1981
An analysis of feed distribution systems for cattle
Robert Norman Anderson
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agricultural and Resource Economics Commons, Agricultural Economics Commons,
and the Economics Commons
This Thesis is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University Digital
Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Anderson, Robert Norman, "An analysis of feed distribution systems for cattle" (1981). Retrospective Theses and Dissertations. 16430.
https://lib.dr.iastate.edu/rtd/16430
Approved:
An analysis of feed distributioa
systems for cattle
Robert Norman Anderson
iV
A Thesis Submitted to the
Graduate Faculty in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
Department: Economics
Major: Agricultural Economics
Signatures have been redacted for privacy
Iowa State University
Ames, Iowa
1981
1321283
ii
TABLE OF CONTENTS
page
CHAPTER I: INTRODUCTION 1
Objectives 2
Study AssumptioQs 3
Procedure ^
Factors Affecting Feed Distribution Systems 4
CHAPTER II: FEED STORAGE AND DISTRIBUTION SYSTEMS IN USE
BY IOWA CATTLE FEEDERS 7
Spencer Area Trip 7
Telephone Survey 7
Telephone Survey and Results 8
CHAPTER III: FEED STORAGE COST 25
CHAPTER IV: FEED DISTRIBUTION SYSTEMS 53
System Description 53
Determining Least Cost Distribution Systems 57
CHAPTER V: SUMMARY AND CONCLUSIONS 90
Summary 90
Conclusions 91
BIBLIOGRAPHY 98
ACBCNOWLEDGEMENTS 99
APPENDIX A: CATTLE FEEDING TELEPHONE SURVEY 100
APPENDIX B: SILO INVESTMENTS AND ANNUAL COST TABULATIONS 108
CHAPTER I: INTRODUCTION
Cattle feeding is an important part of Iowa's agricultural economy.
In 1978, Iowa's farmers received $2.56 billion from cattle and calves
marketed, up 43 percent from 1977. This amounted to 31.1 percent of the
cash income to Iowa farmers (3). Studies show that cattle producers
are not the only people who benefit from cattle marketings. As an
example, it has been noted that each dollar of livestock sales generates
an additional $2.25 dollars of revenue for feed and pharmaceutical
companies, equipment manufacturers, and packing and processing plants (1).
Table 1 shows the number of feedlots and fed cattle marketed by
size of feedlot capacity in Iowa for 1976 and 1979. We see that the
number of cattle feedlots in all lot sizes between 1,000 and 7,999 head
have increased. While this increase was taking place, feedlots of less
than 1,000 head were becoming fewer. Even though the number of lots
with 8,000 or more cattle decreased by two, the average number of cattle
fed in this largest group increased from 8,500 head in 1976 to 19,375
head in 1979 (3).
Table 1. Number of feedlots and fed cattle marketed by size, Iowa (3)
1976 1979
Capacity # of lots Fed cattle marketed
(thousand)
# of lots Fed cattle marketed
(thousand)
under 1,000 32,784 2.506 31,518 1,820
1,000-1,999 94 84 334 440
2,000-3.999 88 135 106 280
4,000-7,999 24 92 34 195
8,000-over 10 85 8 155
Total 33,000 2,905 32,000 2,890
The job of feeding cattle in a feedlot has long been a physically
strenuous task. Many feed distribution systems in the distant past
consisted of little more than carrying feedstuffs to their cattle in a
bushel basket. Today, however, cattle feeders use a variety of feed
distribution systems and feed storage systems which enable them to feed
more cattle than before and with less physical effort.
The many choices of feed storage and distribution systems give
farmers an opportunity to evaluate the costs and benefits of each when
making a decision about which system to select. The system selected
has Its basis in many criteria> the facilities on hand, available capital^
labor, forages, etc. This study seeks to provide information relevant
to making decisions about feed distribution systems for cattle within
the framework of selected rations.
Objectives
The overall objective of this study is to develop guidelines which
will be useful to Iowa farmers in selecting feed distribution systems
for their cattle feeding operations. The specific objectives are:
1. to determine what kinds of systems Iowa cattle feeders are
now using to store and distribute feedstuffs,
2. to establish costs for storing cattle feedstuffs in various
storage structures,
3. to develop Investments and costs for various feed distribution
systems,
4. to construct feed distribution system budgets,
5. to make recommendations about optimal feed storage and dis
tribution systems by size of feedlot.
study Assumptions
In developing optimal feed distribution systems, it was necessary to
specify the number of cattle fed and the ration to be fed.
Cattle numbers
Five levels of cattle feeding are considered with the levels
being 100, 250, 500, 1,000 and 2,500 head fed and marketed per year.
Feed distribution systems will be evaluated for each of these sizes.
Available rations
The cattle could be fed any one of the six rations found in
Table 2. Each ration prescribes certain feed storage and distribution
systems.
Table 2. Feed rations for cattle (5)
Ration
number Feed required Rate of gain
1 6 tons corn silage Feed for 300 days
300 lb. supplement 600 lb. gain
2 3 tons corn silage Feed for 261 days
37 bushels corn (dry or H-M) 600 lb. gain
261 lb. supplement
3 2 tons silage Feed for 240 days
50 bushels corn (dry or H-M) 600 lb. gain
240 lb. supplement
4 3/4 ton hay Feed for 261 days
56 bushels corn (dry or H-M) 600 lb. gain
261 lb. supplement
5 1 1/4 tons haylage Feed for 180 days
42 bushels corn (dry or H-M) 450 lb, gain
180 lb. supplement
6 3 tons corn silage Feed for 180 days
27 bushel corn (dry or H-M) 450 lb. gain
180 lb. supplement
Procedure
Farm visits were conducted in the Spencer, Iowa area to develop
background material for this study. A random sample telephone survey was
conducted of all Iowa cattle feeders to determine current production
practices and feed storage and distribution systems. A mail survey of
known silo manufactures was conducted to obtain silo storage costs.
All information was reviewed and organized into feed distribtuion sys
tems. Machinery and equipment costs were obtained from machinery
dealerships with the most often quoted price being used. Enterprise
budgets were constructed to estimate feed distribution system
costs.
Factors Affecting Feed Distribution Systems
Items which may affect feed distribution systems include the
number of cattle fed and marketed per year, ration selection, available
capital, and existing facilities.
Number cattle fed
Feed distribution systems may vary according to how many cattle are
fed per year. Farmers who feed 50 to 100 head of cattle per year will
have different cost structures than those who feed 1,000 to 2,500 head
per year. This causes smaller feeders to adopt different storage and
distribution systems than larger feeders. Smaller operators are often
in a better position than larger operators to utilize existing facilities,
and use family labor. Large operators may be able to obtain volume
discounts on supplies and equipment along with the associated favorable
scale economies.
Available capital
Agriculture Is capital intensive. Without adequate financing
most cattle feeders would be unable to operate. Machinery costs make
up a large portion of the cattle feeder's expenses. The capital position
of the farmer may direct the cattle feeding system adopted. For
example» a cattle feeder with nearly limitless capital may feed his
cattle by automation while a cattleman with limited capital may dis
tribute feed to his cattle by hand methods.
Facilities
Existing facilities found on farms are often used by cattle feeders
Instead of constructing new ones. Even though these are less efficient
the cash flow problem is reduced and net returns may be higher due to
lower fixed costs associated with existing facilities. Remodeling and
updating of facilities often takes place after the operator has been
feeding cattle for several years and saved enough money to finance the
added investments of the new improvements. The major point is that the
facilities selected are often modified by existing structures and not the
same as if the operator had free selection.
Rations
The rations presented in earlier discussions show the need for
various combinations of storage structures. Those rations requiring
6 
all silage would not need grain storage facilities and those rations 
without silage would not r equire a silo. 
Research has shown that high moisture corn has a better feeding 
value than heat dried corn (2). This study, however, is not involved 
with the economics of feeding wet or heat dried corn. This analysis 
will be left to other researchers. 
CHAPTER II: FEED STORAGE AND DISTRIBUTION
SYSTEMS IN USE BY IOWA CATTLE FEEDERS
Two procedures were used to determine the cattle feed distribution
systems actually being used. First, farm visits to cattle feeders in
the Spencer area were conducted and second, a telephone survey was
conducted on a sample of 335 Iowa cattle feeders.
Spencer Area Trip
Five cattle feeders, each with a different philosophy of feeding
cattle were visited. After viewing their cattle feeding operations,
the farmers were asked to comment about how they liked their existing
systems, how well their systems worked, what changes they would like
to make and how they selected their final feed distribution system.
This information was reviewed and used to help construct the cattle
feeding telephone survey and to guide other analyses.
Telephone Survey
A telephone survey was selected over other survey techniques
because its cost was relatively low and the response rate good. A
farm visit survey was rejected because of its high cost.
The sao^le group of farmers to be contacted was statistically
obtained through a farm organization where cattle feeders could be
identified. The list included nearly all cattle feeders in Iowa. The
contact sample was randomly selected by a uniform measurement of file
space. The file was grouped by county. This organization, while being
rather complete, was more con^jlete in some counties than others. Hence,
several counties had no contacts and some counties had numerous contacts
relating to how strong the local organization was.
The survey was first tested on four cattle feeders in the Newton,
Iowa area. These farmers responded as to what they thought of the
survey, the ease of answering questions and the conciseness of the
interview.
The survey was improved and used in telephone interviews with 335
farmers with 292 surveys completed, for a 87 percent response rate.
Undergraduate students from Iowa State University were selected to help
conduct the survey. Each telephone visit took approximately 20 minutes
to complete. However, some farmers had to be contacted several
times because they were not able to complete the survey on the first
call.
Survey results were tabulated with the help of the Iowa State
University Statistical Laboratory. The survey was used as a guide in
constructing the cattle feed distribution systems.
Telephone Survey and Results
A copy of the telephone survey is found in Appendix A of this study.
Table 3 shows the average number of telephone contacts for each of
the nine Iowa Crop Reporting Districts. The three districts with the
most contacts were Central, West Central, and Northwest.
Table 3. Average contacts per Iowa crop reporting district
District Average contact per county
Northwest 3.8
North central 2.2
Northeast 1.9
West central 2.9
Central 4.1
East central 3.0
Southwest 2.0
South central 2.8
Southeast 2.4
10
Figure 1 shows a map of Iowa separated into the nine crop report
ing districts, with telephone contacts shown within each county boundary.
Results of each survey question are shown next. Where practicality
permits, each response is shown. Those questions with large numbers
of different responses will show the range of answers, the 50 percent
cumulative value (median) and the most frequent response (mode). The
heading titled Responses, shows the number of farms indicating yes to a
specific question. Questions with the range, median, and mode answers
show only their respective values. For example, question 1 asks how
many heifer calves did you sell in 1978? The answers ranged from two
to 900 head, the median response was 65 head and the mode was 200 head.
Question 2 shows the possible answers to the question, "What grade
were the heifer calves finished to?" The answers were grade 1
with 16 farms, grade 2 with 127 farms, grade 3 with seven farms, and
grade 4 with four farms answering yes to the question.
Answers to the same question for different classes of cattle were
grouped into tables. Hence the questions are not all shown in question
naire sequence. But the answers can be more meaningfully interpreted
and compared. The survey results follow.
i-
V
O
M
A
lO
U
X
O
'S
M
IE
N
m
C
K
IM
S
O
H
3
0
n
o
n
e
U
O
U
V
U
T
A
G
B
A
v
r
o
n
o
2
4
n
o
n
e
M
L
O
A
L
T
O
n
o
n
e
C
A
L
H
O
U
H •
n
c
c
f
i
c
3
7
n
o
n
e
n
o
n
e
n
o
n
e
M
tT
C
n
C
L
I-
n
o
n
e
•
N
W
N
B
T
3
8
n
o
n
e
H
O
W
A
R
D
n
o
n
e
M
N
N
C
M
W
D
I
e
U
A
Y
T
O
H
n
o
n
e
n
o
n
e
n
o
n
e
M
H
i.
*
M
B
M
T
C
O
H
tn
U
K
o
n
•n
f
t
w
r
U
I
C
A
A
6
5
6
9
2
8
8
2
0
5
9
n
o
n
e
1
4
1
n
o
n
e
3
A
M
W
T
A
Y
X
J
O
m
p
o
u
e
r
m
M
r
r
n
c
3
6
7
3
8
7
8
0
2
7
9
3
n
o
n
e
2
1
'
3
n
o
n
e
n
o
n
e
n
o
n
e
IO
W
A
n
o
n
e
5
2
n
o
n
e
F
ig
u
re
1
.
Io
w
a
m
ap
sh
o
w
in
g
c
ro
p
re
p
o
rt
in
g
d
is
tr
ic
ts
an
d
n
u
m
b
er
o
f
te
le
p
h
o
n
e
su
rv
e
y
c
o
n
ta
c
ts
m
ad
e
in
e
a
c
h
c
o
u
n
ty
(b
o
tt
o
m
nu
m
be
r)
an
d
co
u
n
ty
nu
m
be
r
(t
o
p
nu
m
be
r)
D
U
M
O
U
K
C
U
H
T
O
H
2
3
n
o
n
e
12
Questions 1, 6, 11, and 16. How many market cattle did you sell in 1978?
Number of cattle marketed
Cattle type Range Median Mode
Heifer calves 2-•900 65 200
Steer calves 2-•1200 84 50
Heifer yearlings 10-•1500 90 100
Steer yearlings 4-•5500 200 125
Questions 2, 7, 12, and
to?
17. What market grade were the cattle finished
Number of farms by market grade
Cattle type 1 2 i it
Heifer calves 16 127 7 4
Steer calves 10 133 10 6
Heifer yearlings 5 51 4 0
Steer yearlings 7 10 7 0
Questions 3, 8, 13, and 18, What month were the cattle placed on feed?
Number of farms by month
Cattle type 1 2 3 4 5 6 Z 8 9 10 11 12 Contini
Heifer calves 25 3 11 6 3 3 2 3 6 18 36 22 15
Steer calves 17 8 13 8 1 3 2 5 8 21 29 27 14
Heifer yearlings 7 4 5 2 1 5 2 2 5 11 8 8 8
Steer yearlings 10 5 5 7 1 2 5 9 3 16 21 16 22
13
Questions 4, 9, 14, and 19. Where were the cattle fed?
Number of farms by location (of feedlot
Cattle type Own farm Rented farm Combination
Heifer calves 113 29 11
Steer calves 119 27 14
Heifer yearlings 47 6 3
Steer yearlings 99 11 13
Questions 5, 10, 15,
feed in pounds?
20, and 21. What weight were the cattle placed on
Weight in pounds
Cattle type Range Median Mode
Heifer calves 75-800 450 450
Steer calves 80-800 490 500
Heifer yearlings 280-800 600 600
Steer yearlings 400-950 680 700
Question 22. How many times are the cattle fed per day?
Responses
1 80
2 180
3 6
Self-feeding 23
14
Question 23. How many years have you fed cattle?
Range 1-60 years
Median 16 years
Mode 20 years
Question 24. What type of cattle feeding facilities do you presently
have?
Open lot with Responses
Feeding apron, windbreak, building 46
Feeding apron, windbreak 59
Feeding apron, building 55
Feeding apron 23
All concrete, windbreak, building 11
All concrete, windbreak 9
All concrete, building 27
All concrete 3
No concrete, windbreak, building 3
No concrete, windbreak 9
No concrete, building 9
No concrete 13
Windbreak, building 3
Windbreak 10
Building 10
Solid floor confinement None
Slatted or flush floor confinement 1
15
Questioa 25. Do you have any roughage storage facilities?
Yes
No
Responses
237
55
Questions 26, 28, 30, and 32. How many silos are on your farm by type?
Silo type
Concrete stave
Poured concrete
Steel silos
Bunkers
1
56
10
16
82
2
57
10
8
Number of silos
3
14
8
4
Questions 27, 29, 31, 33, and 36. Roughage storage capacity of your
silos in tons.
Size of silo in tons
Silo type Range Median Mode
Concrete stave 100-•4000 445 300
Poured concrete 22-•949 220 *
Steel silo 50-•2600 478 445
Bunker silo 80-•9500 900 1000
Other 12-•7000 400 300
Total 12-•9500 730 500
*No two silos were of the same size.
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Question 37. What type of corn storage do you use?
Type Responses
Ear corn crib 120
High moisture structure 68
Take to town 45
Acid treatment 8
Bin 182
• Other 23
Question 38. What type of supplement storage do you use?
Type Responses
Steel bin 146
Building 53
Liquid 22
Bag 77
Question 39. What is your total supplement storage in tons?
Range 1-40 tons
Median 6 tons
Mode 3 tons
17
Question 40. What type of hay storage do you have?
Responses
Barn 190
Overhead protection 31
No overhead protection 122
Other 4
Question 41. What type of bales do you use for hay?
Type Responses
Small bales 188
Large round bales 129
Stacks 36
Other 3
18
Question 42. What type of feed distribution system do you use for your
cattle?
Responses
Push button auger from silo to fenceline bunks 7
Push button auger from silo to inlot bunks 72
Push button auger from silo to fenceline and inlot bunks 3
Silo to unloader wagon to fenceline bunks 39
Silo to unloader wagon to inlot bunks 34
Silo to unloader wagon to fencelines and inlot bunks 12
Bunker to unloader wagon to fenceline bunks 36
Bunker to unloader wagon to inlot bunka 38
Bunker to unloader wagon to fenceline and inlot bunks 16
Grinder mixer to fenceline bunks 6
Grinder mixer to inlot bunks 36
Grinder mixer to fenceline and inlot bunks 2
Other to fenceline bunk 14
Other to inlot bunk 30
Other to fenceline and inlot bunk 3
19
Question 43. How do you extract the roughage from the bunker?
Extraction Responses
Payloader 8
Tractor with loader 92
Skid steer 6
Silage slicer None
Moveable fence 2
Other None
Question 44. Where are the roughages and supplements mixed?
Where Responses
Feedbunks 49
Feeder-auger wagon 136
Grinder-mixer 40
Auger system 54
Other 26
Question 45. How was your feed distribution system selected?
Responses
On farm and still used 97
Designed feed system for cattle 107
Determined number cattle Co feed and then designed system 90
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Question 68. What type of leases do you have for your rented farmground
and facilities?
Crop share
Cash rent
Crop share and cash rent
Livestock share
Other
Responsei
93
66
36
15
1
Questions 69-70. How many hours does the operator and his family work on
the farm per week and how many hours are spent feeding the cattle per day?
Number of farms by
hours worked per week hours
Number of farms by
spent feeding cattle
Over 40 20-40 Under 20 1 2 3 4 5 6
Operator 269 9 4 98 115 33 9 7 1
Spouse 9 35 77 7 1 1
Children 50 39 55 38 18 9 4 1
Question 81. Do you have any paid help on your farm?
Yes - 66
22
Question 82. If you have paid help, how many do you employ, how many
hours per week do they work, and how many hours per day do they spend
feeding cattle?
Hours worked per week Hours per day feeding cattle
Over 40 20-40 Under 20 I 2 3 4 5
Worker 41 16 3 6 14 6 6 2
Worker #2 14 2 0 1 4 1 3 1
Worker #3 4 i 0 0 0.000
Worker #4 3 0 0 00000
Questions 24, 42, and 45 are of particular importance to this study
Question 24 asked, "What type of cattle feeding facilities do you
presently use on your farm?" Answers were separated into three major
groups: all concrete, no concrete, or feeding apron. The following
four responses could also be included for open lot systems; a wind
break, building, both, or neither. The farmer could indicate he used
either a building, a solid floor confinement unit, or a slatted,
flush floor confinement unit. This question helped us to effectively
design feed distribution systems. Due to the large number of responses
within the feeding apron group (62 percent of the completed surveys) the
feed distribution systems were designed for the feeding apron system,
but they could be adapted for either a all-concrete or no-concrete
system.
23
Question 42 asked, '*What type of feed distribution system do you
use for feeding cattle?" The responses to this question were again
used to help design the feed distribution system enterprise budgets.
Question 45 showed whether the feed distribution system was on the
farm when the operator began feeding cattle and is still being used,
whether the farmer designed the feed distribution system for the number
of cattle to be fed, or if the farmer determined the number of cattle
he wished to feed and then adapted the feeding system to it. This
question showed whether a farmer used facilities found on his farm, or
if he designed the feed distribution system. Sixty-nine percent of the
farms designed their feed distribution facilities while 31 percent
used existing facilities found on their farms.
Tables 4 to 6 show other survey highlights which are of interest
in this study.
Table 4. Average weight and most frequent placement months for cattle
Type of cattle fed
Heifer calves
Steer calves
Heifer yearlings
Steer yearlings
Average weight
placed on feed
445 pounds
495 pounds
575 pounds
690 pounds
Most frequent
placement month
Oc tober-January
October-January
November-December
November
24
Table 5. Number of times cattle fed per day by percent
Number of time cattle fed per day Percent
One 27
Two 67
Three 2
Self-feeder 8
Table 6. Number of roughage storage structures
average capacities
on farms including
Number of farms
Silo type having silos
Total average
capacity (tons)
Concrete stave 157 445
Poured concrete 10 220
Steel 37 478
Bunker 94 900
Farm size ranged from 42 to 3600 acres, the average number of years
a farmer had fed cattle was 16, ranging from one to 60 years.
25
CHAPTER III: FEED STORAGE COST
Silo capacities and storage costs were determined through a letter
of inquiry sent to 39 mid-western silo manufacturers. Of the 39
inquiries sent, 16 were returned for a 41 percent response rate. Each
silo manufacturer was asked to provide information concerning storage
capacities and construction costs for three silo types: concrete stave,
high moisture, and bunker.
Table 7 shows the number of Inquiries sent and the number responding
to each of the three silo types.
Table 7. Silo manufacturers response rate for three silo types
Silo types
Silo type Concrete stave High moisture Bunker Total
Surveys sent 23 4 2 39
Number returned 11 3 2 16
Percent returned 47.8% 75.0% 100.0% 41.0%
Addresses of allo manufactures were obtained through the National
Silo Association headquartered In Waterloo, Iowa. Information received
was separated into the three silo groups, categorized and ranked accord
ing to the structures roughage storage capacities. Average storage
costs per ton for the three silo types were determined.
26
Results were summarized and published by Stoneberg. Since these
findings are published elsewhere, those data relevant to this study
are placed in the Appendix. Nonetheless, they were generated by this
study and are a part of it. Appendix B includes tables showing storage
losses (B-1), ownership cost percentages (B-2), silo capacities (B-3 to
B-5), total investment costs (B-6) and per ton investment costs (B-7),
and annual fixed costs per ton of storage for corn silage (B-8) and
haylage (B-9). Annual silo costs, found in Tables B-8 and B-9, include
interest, repairs, taxes and insurance. (7)
Grain storage costs were also determined. Storage capacities and
investment cost were determined by contacting several grain storage
firms, with the most often quoted price being used. Grain storage
was limited to storing in a steel grain tank or a high moisture structure,
Using the assumptions of number of cattle fed (i.e., 100, 250,
1,000, 2,500) and the six rations shown in Table 2, it was possible to
generate the total feed needs by feed ingredient. These, in turn, can
be fit to certain storage structures to estimate initial investment
costs and annual costs. Rations 1-4 are for 600 pounds gain while
ration 5-6 are for 400 pounds gain. Given this background. Tables 8-32
were constructed. In the upper part of each table is shown the tons
of required roughage storage. The particular roughage is fit to the
ration type. Per ton investment cost and total investment cost are
shown.
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The lower portion of each table shows the annual costs by type of
cost and per unit of measure. Units of measure include per ton of
ingredients, per pounds of gain and per head. Tables 8-12 cover the
100 head size, Tables 13-17 the 250 head size. Tables 18-22 the 500 head
size. Tables 23-27 the 1000 head size, and Tables 28-32 the 2500 head
size. Roughage storage is separated from grain storage and appear in
different tables. Depreciation was limited to the straight line method
of calculation (4). Salvage values were calculated as 19 percent of the
basis value. Years of life were 20 years for both the concrete stave
and high moisture structures and 15 years for the bunker silos. Repairs
and insurance were determined through a percentage of the original cost
per year. Annual cost per ton was based on storage capacities of the
structures.
There are economies of scale involved with the construction of both
roughage and grain storage facilities. As storage capacities increase,
cost per bushel per ton decrease. Therefore, the larger quantities
stored resulted in less cost per bushel or ton.
Generally, bunker silos result in the least cost per ton of roughage
stored, followed by concrete stave structures. Gas tight storage
structures resulted in the greatest cost per ton stored. It was assumed
that the structures were filled only once per year.
There are several factors which may cause a farmer to select one of
the storage systems. Storage flexibility, combining feedstuffs with
the ration, storage losses, quality of feed output, convenience and
feed distribution systems, are examples.
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CHAPTER IV: FEED DISTRIBUTION SYSTEMS
Feed distribution systems were designed with the aid of the telephone
survey, and Spencer area trip. Feed distribution systems used in this
study were the most often quoted systems found within the telephone
survey.
Investment cost for equipment for the feed distribution systems
were realistic values quoted from several retail machinery dealerships
in central Iowa. Items included in annual ownership costs included
depreciation, interest, repairs and insurance. Depreciation was calculated
by the straight line method. All equipment was assumed to be purchased
new with no trade in. Years of life and salvage values were estimated
for each equipment type. Years of life ranged from five to 20 years.
Salvage values were calculated using 19 percent of the basis value.
Interest reflects an after tax value of nine percent. Repairs and
insurance were determined through a percentage of the original cost per
year, with various rates used for the different equipment types.
Equipment for the distribution systems included all major items
to properly distribute the feedstuffs to the cattle.
System Description
Feed distribution systems studied included portable grinder mixers,
auger wagons, and fully automated systems. Where applicable, these
systems are included with the several grain and roughage storage facil
ities specified by the feeding program.
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Portable grinder mixers
Farmers using a portable grinder mixer system combine two steps
in one machine. First, the feed ingredients are loaded into the machine,
ground and blended together. Second, the feed is distributed to the
cattle, while remaining in the grinder mixer, through an auger on the
machine. Thus, the farmer grinds, mixes, and distributes the feed with
the same machine.
The telephone survey indicated 13.6 percent of the farms ground and
mixed the feedstaffs within the grinder mixer, while fifteen percent were
found to distribute the feed to their cattle with the portable grinder
mixer. The latter, therefore, probably utilized a stationary grinding
and blending system to prepair the feedstuffs for the cattle.
A disadvantage of a grinder mixer system is its relatively limited
volume of output, which makes feeding large groups of cattle difficult.
The machine itself is limited in size by the fact that it is portable
and must both process and distribute the feedstuffs to the cattle.
An advantage to the system, however, is the fact that the feed is
both processed and distributed by the same machine. For smaller feedlots
this is an advantage as the need for purchasing a stationary mill is
eliminated. Time is also saved as the ration may be placed directly
into the grinder mixer for processing and transportation to the cattle.
This eliminates feed handling when compared to a stationary mill where
the feedstuffs must first be placed in the mill, processed, removed
from the mill and placed into the machine used to distributed the feed.
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Facilities and equipment used in this system include; roughage, grain,
and concentrate storage facilities; grinder mixer; and tractor.
Auger wagon
This system again utilizes a single machine for a two step process.
It, like the portable grinder mixer, blends the feed ingredients together
and will auger the ration into the feedbunks. It does not grind the
feed ingredients, however. The feed is ground elsewhere, usually by a
stationary mill or cracker. Normally, it has a larger hauling capacity
and its original investment is less than a grinder mixer.
This system is time efficient in its operation, often being used
in large cattle feeding operations. The larger feedlots place an auger
wagon directly on a truck chassis which decreases the time needed to
transport the feed from the place of processing to the feed bunks, and
the return to the feed plant.
The telephone survey indicated 63.8 percent of the farmers used an
auger wagon to transport the feed to the feedbunks. Forty-six and one-
half sample said they blended the feed ingredients with the auger
wagon. It could be assumed that the percentage difference between the
two values, 17.3 percent, indicates that amount of the sample used
rations which needed processing or cracking, and was done at a mill.
Equipment needed for this system includes: roughage, grain, and
concentrate storage facilities; auger wagon; tractor; and possibly a
mill if the ration calls for ground feedstuffs.
56
Automated systems
Automated feeding systems are usually popular among cattle feeders
who are short on labor, as this system does not tie up the farmer's labor
time doing chores. Farmers interviewed indicated once the ration was
formalized on the time clock, the only labor spent with the cattle
during feeding was to insure the machinery was operating correctly.
A plus for the system is the machinery's ability to cope with weather
and feedlot conditions. Feedlots are notorious for collecting snow,
water, and nuid. These elements often hinder the distribution of feed-
stuffs with non-automated systems. Automated systems are not fool-proof,
however, as they may become plugged by the elements also. Electrical
failures also create problems for this system as conveyors are normally
run by electricity.
The original cost of the system is expensive. Of the systems
studied, the automated system had the highest startup cost.
This system also occupies much space, especially if a large number
of cattle are fed by it. Feedlot space needed per head of cattle is
relatively constant. Therefore,the larger the number of cattle on feed,
the greater the length of automated feeder space needed. There are not
many economies of scale with automated systems as the major cost items
are constant per unit added.
The telephone survey indicated 28 percent of the sample used auto
mated feed distribution systems on their farms.
Equipment needed in this system includes: roughage, grain, and
supplement storage structures; a forage meter to properly blend the
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roughage and concentrates; and an auger or conveyor system to distribute
feedstuffs to the cattle.
In all systems, the options of buying all of the feedstuffs at a
feed store or elevator is ruled out. This would have eliminated the
need for storage structures on the farm. The grinder mixer and auger
wagon system used precast concrete fenceline bunks, while the automated
system used in-'lot bunks so the cattle could eat from both sides of the
feed bunk.
Tables 33 through 49 show the investment, total annual coat, annual
cost per head, and the annual cost per pound of gain for the five levels
of feeding cattle and the feed distribution systems studied. Tables
50-54 show the costs for feed storage systems and Tables 55-59 summarize
the feed distribution systems cost for each level of cattle feeding.
Determining Least Cost Distribution Systems
The following steps need to be followed to determine the cost of
the feed distribution system:
1. select the number of cattle to be fed per year, either 100,
250, 500, 1000, or 2500 head;
2. select the ration to be fed from Table 2;
3. find the total weight gain associated with the total number head
fed per year from Table 60;
4. select among the three alternatives for storing the roughages
if silage is part of the ration from Tables 50 through 54, and
record its cost;
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Table 33. One hundred head cattle, silo to unloader wagon feed
distribution system
Item Investment
Salvage Depreciation
value life Interest %
Repairs and
insurance %
($) ($)
Feed bunks 1,550 300 10 .09 .5
Tractor 1,600 300 6 .09 1.0
Feeding apron 592 12 .09 .3
Unloader wagon 4,800 700 6 .09 1.5
Supplement bin
and pad 650 50 10 .09 1.0
Total 9,192
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 125 140 7 272
Tractor 217 144 16 377
Feeding apron 49 53 3 105
Unloader wagon 683 432 72 1,187
Supplement bin
and pad 60 59 7 131
Total annual cost $2,072
Per head 20.72
Per pound gain ration 1-4 .035
Per pound gain ration 5-6 .046
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Table 34. One hundred head cattle. bunker to unloader wagon
Item Investment
Salvage
value
Depreciation
life Interest
Repairs and
insurance %
($) ($)
Feed bunks 1,550 300 10 .09 .5
Tractor 3,200 600 6 .09 1.0
Feeding apron 592 12 .09 .5
Unloader wagon 4,800 700 6 .09 1.5
Supplement bin
and pad 650 50 10 .09 1.0
Loader 420 60 6 .09 .5
Total 11,212
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 125 140 7 272
Tractor 433 288 32 753
Feeding apron 49 53 3 105
Unloader wagon 683 432 72 1,187
Supplement bin
and pad 60 59 7 131
Loader 60 38 2 100
Total annual cose
Per head
Per pound gain ration 1-4
Per pound gain ration 5-6
$2,548
25.48
.042
.057
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Table 35. One hundred head cattle, grinder mixer
Item Investment
Salvage
value
Depreciation
life Interest X
Repairs and
insurance %
($) ($)
Feed bunks 1,550 300 10 .09 .5
Tractor 3,200 600 6 .09 1.0
Feeding apron 592 12 .09 .5
Supplement bin
and pad 650 50 10 .09 1.0
Grinder mixer 5,650 900 6 .09 1.5
Total 11,642
Annual cost
Item Deoreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 125 140 7 111
Tractor 433 288 32 753
Feeding apron 49 53 3 105
Supplement bin
and pad 60 59 7 131
Grinder mixer 792 509 85 1,386
Total annual cost $2,647
Per head 26.47
Per pound gain ration 1-4 .044
Per pound gain ration 5-6 .059
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Table 36. One hundred head cattle, automatic feed distribution system
Item Investment
Salvage
value
Depreciation
life Interest %
Repairs and
insurance %
($) ($)
Feeding pad 560 10 .09 .5
Automatic feeding
conveyor 4,095 778 7 .09 2.0
Roof 500 95 10 .09 .5
Auger 360 68 7 .09 1.0
Forage meter 7,500 1,425 7 .09 1.0
Supplement bin
and pad 650 50
O
o
vo
1.0
Total 13,665
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) (?) (?)
Feeding pad 56 50 3 109
Automatic
conveyor 474 369 82 925
Roof 41 45 3 89
Auger 42 32 4 78
Forage meter 975 675 75 1,725
Supplement bin
and pad 60 59 6 125
Total annual cost $3,051
Per head 30,51
Per pound gain ration 1-4 .051
Per pound gain ration 5-6 .069
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Table 37. Two hundred fifty head cattle, silo to unloader wagon,
distribution system
feed
Item Investment
Salvage
value
Depreciation
life Interest %
Repairs and
insurance "U
($) ($)
Feed bunks 3,875 730 10 .09 .5
Tractor 2,800 530 6 .09 1.0
Feeding apron 2,962 12 .09 .5
Unloader wagon 4,800 700 6 .09 1.5
Supplement bin
and pad 650 50 10 .09 1.0
Total 15,087
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 312 349 19 680
Tractor 378 252 28 658
Feeding apron 247 267 15 529
Unloader wagon 683 432 72 1,187
Supplement bin
and pad 60 59 6 125
Total annual cost $3,179
Per head 12.72
Per pound gain ration 1-4 .021
Per pound gain ration 5-6 .028
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Table 38. Two hundred fifty head cattle, bunker to unloader wagon
Item
Feed bunks
Tractor
Feeding apron
Unloader wagon
Supplement bin
and pad
Loader
Total
Investment
($)
3,875
4,800
2,962
4,800
650
840
17,927
Salvage
value
($)
755
900
700
50
120
Depreciation
life
10
6
12
6
10
6
Interest %
.09
.09
.09
.09
.09
.09
Annual cost
Repairs and
insurance \
.5
1.5
.5
1.5
1.0
.5
Item
Feed bunks
Tractor
Feeding apron
Unloader wagon
Supplement bin
and pad
Loader
Depreciation Interest Repairs and insurance Annual cost
($)($)
312
650
247
683
60
120
<$)
349
432
267
432
59
76
19
72
15
72
6
4
Total annual cost $3,875
Per head 15.50
Per pound gain ration 1-4 .026
Per pound gain ration 5-6 .034
($)
680
1,154
529
1,187
125
200
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Table 39. Two hundred fifty head cattle, grinder mixer
Item Investment
Salvage
value
Depreciation
life Interest %
Repairs and
insurance %
($) ($)
Feed bunks 3,875 755 10 .09 .5
Tractor 4,800 900 6 .09 1.5
Feed apron 2.962 12 .09 .5
Supplement bin
and pad 650 50 10 .09 1.0
Grinder mixer 7,170 1,300 5 .09 2.0
Total 19,457
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 312 349 19 680
Tractor 650 432 72 1,154
Feed apron 247 267 15 529
Supplement bin
and pad 60 59 6 125
Grinder mixer 1,174 645 143 1,962
Total annual cost $4,450
Per head 17.80
Per pound gain ration 1-4 .030
Per pound gain ration 5-6 .040
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Table 40. Two hundred fifty head cattle, automatic feed distribution
system
Item Investment
Salvage Depreciation
value life Interest %
Repairs and
insurance %
($) ($)
Feeding pad 1,386 10 .09 .5
Automatic feeding
conveyor 10,140 1,927 7 .09 2.0
Roof 1,248 237 10 .09 .5
Auger 360 68 7 .09 1.0
Forage meter 7,500 675 7 .09 1.0
Supplement bin
and pad 650 50 10 .09 1.0
Total 21,284
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) <$) ($) ($)
Feeding pad 139 125 7 271
Automatic feeding
conveyor 1,173 913 203 2,289
Roof 101 112 6 219
Auger 42 32 4 78
Forage meter 975 675 75 1,725
Supplement bin
and pad 60 59 6 125
Total annual cost $4,707
Per head 18.82
Per pound gain ration 1-4 .031
Per pound gain ration 5-6 .042
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Table 41. Five hundred head cattle, silo to unloader wagon feed
distribution system
Item Investment
Salvage Depreciation
value life Interest %
Repairs and
insurance X
($) ($)
Feed bunks 7,750 1,475 10 .09 .5
Tractor 12,000 2,280 6 .09 1.5
Feeding apron 2,960 12 .09 .5
Unloader wagon 5,900 1,100 6 .09 1.5
Supplement bin
and pad 650 50 10 .09 1.0
Total 29,260
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 628 698 39 1,365
Tractor 1,620 1,080 180 2,880
Feeding apron 247 266 15 528
Unloader wagon 800 531 89 1,420
Supplement bin
and pad 60 59 7 131
Total annual cost $6,324
Per head 12.65
Per pound gain ration 1-4 .021
Per pound gain ration 5-6 .028
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Table 42. Five hundred head cattle, bunker to unloader wagon
Item
Salvage Depreciation Repairs and
Investment value life Interest % insurance %
($) ($)
Feed bunks 7,750 1,475 10 .09 .5
Tractor 12,000 2,280 6 .09 • 1.5
Feeding apron 2,960 12 .09 .5
Unloader wagon 5,900 1,100 6 .09 1.5
Supplement bin
and pad 650 50 10 .09 1.0
Loader 2,400 450 6 .09 1.0
Total 31,660
Annual cost
Item Depreciation Interest Repairs and Insurance Annual cost
($) ($) ($) ($)
Feed bunks 628 628 39 1,365
Tractor 1,620 1,080 180 2,880
Feeding apron 247 266 15 528
Unloader wagon 800 531 89 1,420
Supplement bin
and pad 60 59 7 131
Loader 325 216 24 565
Total annual cost
Per head
Per pound gain ration 1-4
Per pound gain ration 5-6
$6,889
13.78
.023
,031
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Table 43. Five hundred head cattle, automatic feed distribution system
Item Investment
Salvage Depreciation
value life Interest %
Repairs and
insurance %
($) ($)
Feeding pad 2,772 10 .09 .5
Automatic feeding
conveyor 20,280 3,853 7 .09 2.0
Roof 2,4% 474 10 .09 .5
Auger 720 137 7 .09 1.0
Forage meter 15,000 2,850 7 .09 1.5
Supplement bin
and pad 650 50 10 .09 1.0
Total 42,568
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feeding pad 277 249 14 540
Automatic feeding
conveyor 2,347 1,825 405 4,577
Roof 202 225 13 440
Auger 83 65 7 155
Forage meter 1,736 1,350 225 3,311
Supplement bin
and pad 60 59 7 131
Total annual cost $9 .154
Per head 18.31
Per pound gain ration 1-4 .031
Per pound gain ration 5 -6 .041
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Table 44. One thousand head cattle, silo to unloader wagon feed
distribution system
Item Investment
Salvage Depreciation
value life Interest 'k
Repairs and
insurance %
($) ($)
Feed bunks 15,500 2,945 10 .09 .5
Feeding apron 5,920 12 .09 .5
Truck with
unloader wagon 24,900 4,731 6 .09 1.5
Supplement bin
and pad 1.400 100 10 .09 1.0
Total 47,720
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 1,256 1,395 78 2,729
Feeding apron 493 533 30 1,056
Truck with
unloader wagon 3,362 2,241 374 5,977
Supplement bin
and pad 130 126 14 270
Total annual cost $10,032
Per head 10.03
Per pound gain ration 1-4 .017
Per pound gain ration 5-6 .023
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Table 45. One thousand head cattle, bunker to unloader wagon
Item Investment
Salvage Depreciation
value life Interest X
Repairs and
insurance %
($) ($)
Feed bunks 15,500 2,945 10 .09 .5
Payloader 24,000 4,560 6 .09 1.5
Feeding apron 5,920 12 .09 .5
Truck with
unloader wagon 24,900 4,731 6 .09 1.5
Supplement bin
and pad 1,400 100 10 .09 1.0
Total 71,720
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Feed bunks 1,256 1,395 78 2,729
Payloader 3,240 2,160 360 5,760
Feeding apron 493 533 30 1,056
Truck with
unloader wagon 3,362 2,241 374 5,977
Supplement bin
and pad 130 126 14 270
Total annual cost $15 ,792
Per head 15.79
Per pound gain ration 1-4 .027
Per pound gain ration 5-6 .035
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Table 46. One thousand head cattle, automatic feed distribution system
Item Investment
Salvage Depreciation
value life Interest %
Repairs and
insurance %
($) ($)
Feeding pads 5,545 10 .09 .5
Automatic feeding
conveyor 40,560 7,687 7 .09 2.0
Roof 4,992 948 10 .09 .5
Auger 1,440 274 7 .09 1.0
Forage meter 30,000 5,700 7 .09 1.5
Supplement bin
and pad 1,400 100 7 .09 1.0
Total 83,937
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Pad 554 499 28 1,081
Automatic auger 4,696 3,650 811 9,157
Roof 404 449 25 878
Auger 167 130 14 311
Forage meter 3,471 2,700 450 6,621
Supplement bin
and pad 130 126 14 270
Total annual cost $18, 318
Per head 18.32
Per pound gain ration 1-4 .031
Per pound gain ration 5-6 .041
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Table 47. Two
feed
thousand five
distribution
hundred head cattle, silo to unloader wagon
system
Item
Salvage Depreciation
Investment value life Interest %
Repairs and
insurance "U
($) ($)
Feed bunks 38,750 7,363 10 .09 .5
Truck with
unloader wagon 37,500 7,125 6 .09 1.5
Feeding apron 14,800 12 .09 .5
Supplement
and pad
bin
3.300 300 10 .09 1.0
Total 94,330
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
(§) ($) ($) ($)
Feed bunks 3,139 3,488 194 6,821
Truck with
unloader wagon 5,062 3,375 563 9,000
Feeding apron 1,233 1,332 740 3,305
Supplement bin
and pad 300 330 33 663
Total annual cost $19,789
Per head 7.92
Per pound gain ration 1-4 .013
Per pound gain ration 5-6 .018
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Table 48. Two thousand five hundred head cattle, bunker to unloader
wagon
Item Investment
Salvage Depreciation
value life Interest %
Repairs and
insurance %
($) ($)
Feed bunks 38,750 7,363
o
o
.5
Payloader 24,000 4,560 6 .09 1.5
Feeding apron 14,800 12 .09 .5
Truck with
unloader wagon 37,500 7,125 6 .09 1.5
Supplement bin
and pad 3,300 300 10 .09 1.0
Total 118,350
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
(?) ($) ($) ($)
Feed bunks 3,139 3,488 194 6,821
Payloader 3,240 2,160 360 5,760
Feeding apron 1,233 1,332 74 3,369
Truck with
unloader wagon 5,062 3,375 563 9,000
Supplement bin
and pad 300 330 33 663
Total annual cost $24,883
Per head 9.95
Per pound gain ration 1-4 .017
Per pound gain ration 5-6 .022
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Table 49. Two thousand five hundred head cattle, automatic feed
distribution system
Item Investment
Salvage Depreciation
value life Interest %
Repairs and
insurance %
($) ($)
Feeding pad 13,864
o
o
.5
Automatic feeding
conveyor 101,400 19,000 7 .09 2.0
Roof 12,480 2,300 .5
Auger 3,600 350 7 .09 1.0
Forage meter 75,000 14,000 7 .09 1.5
Supplement bin
and pad 3,300 300 10 .09 1.0
Total 209,644
Annual cost
Item Depreciation Interest Repairs and insurance Annual cost
($) ($) ($) ($)
Pad 1,386 1,248 69 2,703
Auger assembly 11,771 9,126 2,028 22,925
Roof 1,018 1,123 62 2,203
Auger 464 324 36 824
Forage meter 8,174 6,750 1,125 16,589
Supplement bin
and pad 300 330 33 663
Total annual cost $45,907
Per head 18.36
Per pound gain ration 1-4 .031
Per pound gain ration 5 -6 .041
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Table 55. Feed distribution system cost for 100 head of cattle
Cost/lb.
of ^ain
System type Investment
Annual
cost
Cost/
head
Ration
1-4
Ration
5-6
Automatic $13,665 $3,051 $30.51 $.051 $.069
Grinder mixer 11,642 2,647 26.47 .044 .059
Auger wagon
From silo 9,192 2,072 20.72 .035 .046
From bunker 11,212 2,548 25.48 .042 .057
Sources for Tables 55-59 are Tables 33-49.
Table 56. Feed distribution system cost for 250 head of cattle
Cost/lb,
of gain
System type
Automatic
Grinder mixer
Auger wagon
From silo
From bunker
Investment
Annual
cost
Cost/
head
Ration
1-4
Ration
5-6
$21,284 $4,707 $18.82 $.031 $.042
19,457 4,450 17.80 .030 .040
15,087 3,179 12.72 .021 .028
17,927 3,875 15.50 .026 .034
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Table 57. Feed distribution system cost for 300 head of cattle
Cost/lb.
of gain
System type Investment
Annual
cost
Cost/
head
Ration
1-4
Ration
5-6
Automatic $42,568 $9,154 $18.31 $.031 $.041
Grinder mixer NOT APPLICABLE
Auger wagon
From silo 29,260 6,324 12.65 .021 .028
From bunker 31,660 6,889. 13.78 .023 .031
Table 58. Feed distribution system cost for 1000 head of cattle
Cost/lb.
of gain
System type
Automatic
Grinder mixer
Auger wagon
From silo
From bunker
Investment
Annual
cost
Cost/
head
Ration
1-4
Ration
5-6
$83,937 $18,318 $18.32 $.031 $.041
NOT APPLICABLE
47,720 10,032 10,03 .007 .009
71,720 15,792 15.79 .011 .014
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Table 59, Feed distribution system cost for 2500 head of cattle
Cost/lb.
of gain
System type
Automatic
Grinder mixer
Auger wagon
From silo
From bunker
Investment
Annual
cost
Cost/
head
Ration
1-4
Ration
5-6
$209,644 $45,907 $18.36 $.031 $.041
NOT APPLICABLE
94,350 19,789 7.92 .013 .018
118,350 24,483 9.95 .016 .021
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Table 60. Total pounds of gain for each of the five levels of cattle
feeding for cattle gaining 600 pounds/animal and 450
pounds/animal
Gain/animal Ration type Total number of head
100 250 500 1000 2500
Total pounds of gain
600 lbs 1-4 60,000 150,000 300,000 600,000 1,300,000
450 lbs 5-6 45,000 112,500 225.000 450,000 1,125,000
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5. select between the two methods of storing corn if corn is part
of the ration from Tables 50 through 54 and record its cost;
6. find the supplement cost from Tables 50 through 54^ and record
its cost;
7. select the feed distribution system, which fits your feed storage
system, and obtain its costs from Tables 55 through 59.
For exan^ile, assume a producer plans on feeding 100 head of cattle
per year ration number one. The total weight gain associated with feeding
100 head of cattle ration one is 60,000 pounds. The producer chooses
among the three alternatives of storing roughages and picks the higher
moisture structure. There is no ration or storage cost for corn, as
there is no corn required in ration number one. The producer next chooses
the feed distribution system and picks the automatic system.
The total feed distribution system cost per pound of gain would be:
$.273 roughage cost in high moisture structure, Table 50
.065 supplement cost, Table 50
•069 feed distribution system cost, Table 36
$.407 cost per pound of gain
60,000 pounds total gain, Table 60
•X $.407 cost per pound of gain from above
$24,420 feed distribution and storage cost
These calculations may be coaiputed for any combinations of number of
cattle fed, ration, weight gain of cattle, storage alternatives, and
feed distribution systems.
^One alternative was used to store supplenient. This cost is included
in the feed distribution system.
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CHAPTER V: SUlJ^MARY AND CONCLUSIONS
Summary
Cattle feeding is an important part of Iowa's agricultural economy.
The agricultural and non-agricultural sectors benefit from Iowa's cattle
industry. This study evaluated one aspect of feeding cattle, the feed
distribution system.
The objectives of this study were:
1. to determine what kinds of systems Iowa cattle feeders are now
using to store and distribute feedstuffs,
2. to establish costs for storing cattle feedstuffs in various
storage structures,
3. to develop investments and costs for various feed distribution
systems,
4. to construct feed distribution system budgets,
5. to make recommendations about optimal feed storage and distribu
tion systems by size of feedlot.
Farm visits were conducted in the Spencer, Iowa area to develop
background material for the study. A telephone survey was made of a
random sample of cattle feeders to determine systems currently in use.
The most popular types of feed distribution systems included grinder
mixers, auger wagons, and automatic systems.
Factors which may affect the type of feed distribution system a
farmer selects include the number of cattle to be fed, available capital,
existing facilities, and rations to be used.
91
Silo capacities and storage costs were determined through a letter
of inquiry sent to mid-western silo manufacturers. Grain storage costs
were determined by contacting several grain storage bin erection firms,
with the most often quoted price being used. Existing facilities found
on the farm play an important role in determining what types of storage
structures the cattle feeder utilizes on the farm.
Investment and costs were calculated for the various feed system
types. These costs were calculated on a per head basis and per pound of
gain. Total investment increased as cattle numbers became larger, but
the cost per pound of gain for the larger feedlots was less than for
the smaller feedlots due to economies of scale.
Feed distribution systems enterprise budgets were developed by
combining the storage structure and ration costs, with the feed distribu
tion systems cost. Budgets were developed for five levels of cattle
feeding; namely, 100, 250, 500, 1000, and 2500 head.
For each size level, six common rations were specified. Costs were
developed for alternate storage structures associated with each ration.
The three common feed distribution systems could be selected to be com
bined with the appropriate feed storage structure. This made it possible
to tabulate total costs for the ration, storage of the ration and dis
tribution of the ration for each level of cattle feeding.
Conclusions
Selection of the least cost feed distribution and ration storage
system for a producer currently feeding cattle may be difficult, as
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existing facilities and rations used may modify the results and inter
pretations of this study.
Therefore, in this section we will assume a producer constructs his
feed distribution and ration storage system from the beginning. The cattle
producer will also be limited to a typical ration used in feeding cattle.
In this instance ration 2, which utilizes 3 tons corn silage, 37 bushels
corn, and 261 pounds of supplement, will be used.
Based upon the data gathered as shown in Tables 8 through 60, the
following conclusions may be drawn about feed distribution and ration
storage systems costs for each level of cattle feeding. All costs are
shown in cost per pound of gain per animal.
100 head cattle
The most economical silage storage system was the bunker method with
a cost of $.114 per pound of gain, followed by the concrete silo costing
$.120 and the high moisture structure costing $.161.
The most economical corn storage system was the grain bin costing
$.165 per pound of gain, followed by the high moisture structure costing
$.187.
The most economical feed distribution system was the silo to unloader
wagon costing $.035 per pound of gain, followed by the bunker to unloader
wagon costing $.042, the grinder mixer costing $.044, and the automatic
system costing $.051.
Therefore, the most economical method was the vertical silo silage
storage, grain bin com storage, and vertical silo to unloader wagon feed
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distribution system. Total cost for this system is:
$.120 silage storage and ingredient cost
.165 grain storage and ingredient cost
.035 distribution system cost
.056 supplement cost
$.376 cost per pound of gain
60,000 pounds gain
X $.376 cost per pound of gain
$22,560 cost for 100 head
250 head cattle
The most economical silage storage system was both the bunker and
concrete silo, each costing $.108 per pound of gain, followed by the
high moisture structure costing $.122.
The grain bin was the most economical corn storage system costing
$.165 per pound of gain, followed by the high moisture structure of $.187
The feed distribution systems costs were the silo to unloader wagon
costing $.021 per pound of gain, bunker to unloader wagon $.026, grinder
mixer $.030, and automatic $.031.
Therefore, the most economical method was the silo silage storage,
grain bin corn storage, and silo to unloader wagon feed distribution
system. Total cost for this system is:
$.108 silage storage and ingredient cost
.165 grain storage and ingredient cost
.021 distribution system cost
.056 supplement cost
$.350 cost per pound of gain
150,000 pounds of gain
X $.350 cost per pound of gain
$52,500 cost for 250 head
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500 head cattle
The most economical silage storage system was the concrete stave
silo costing $.105 per pound of gain, followed by the bunker costing
$.108 and the high moisture structure costing $.118.
The grain bin was the most economical corn storage system costing
$.163 per pound of gain, followed by the high moisture system costing
$.176.
Feed distribution costs were the silo to unloader wagon costing
$.021 per pound of gain, the bunker to unloader wagon costing $.023,
and the automatic system costing $.031.
Therefore, the most economical method was the silo silage storage,
grain bin corn storage, and silo to unloader wagon distribution system.
Total cost for this system is:
$.105 silage storage and ingredient cost
.163 grain storage and ingredient cost
.021 distribution system cost
.056 supplement cost
$.345 cost per pound of gain
300,000 pounds of gain
X $.345 cost per pound of gain
$103,500 cost for 500 head
1000 head cattle
The most economical silage storage system was the silo costing
$.103 per pound of gain, followed by the bunker costing $.106 and the
high moisture structure costing $.117.
The grain bin was the most economical corn storage system costing
$.161 per pound of gain, followed by the high moisture structure costing
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$,175 per pound of gain.
The feed distribution system costs were $.017 per po\md of
gain for silo to unloader wagon, $.027 for bunker to unloader wagon,
and $.031 for the autotoatic system.
The most economical system, therefore, was the silo silage storage,
grain bin corn storage, and silo to unloader wagon feed distribution
system. Total cost for this system is:
$.103 silage storage and ingredient cost
.161 grain storage and ingredient cost
.017 distribution system cost
.056 supplement cost
$.337 cost per pound of gain
500,000 pounds of gain
X $.337 cost per pound of gain
$202,200 cost for 1000 head
2500 head cattle
The most economical silage storage system was the bunker costing
$.101 per pound of gain, followed by the concrete stave silo costing
$.102 and the high moisture structure costing $.117.
The grain bin was the most economical corn storage system costing
$.160 per pound of gain followed by the high moisture structure costing
$.174.
Feed distribution systems costs were $.013 per pound of gain for the
silo to unloader wagon, $.017 for the bunker to unloader-wagon, and $.031
•for the automatic ili«tribution system.
Therefore, the most economical method was the concrete stave silo
silage storage, grain bin corn storage, and silo to unloader wagon
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distribution system. Total cost for this system is:
$.102 silage storage and ingredient cost
.160 grain storage and ingredient cost
.013 distribution system cost
.056 supplement cost
$.331 cost per pound of gain
1,500,000 pounds of gain
X $.331 cost per pound of gain
$496,500 cost for 2500 head
Feed distribution systems and ration storage methods which are the
most economical, may not be the type commonly used in each level of
cattle feeding. For example, the data presented in this study favor
silo storage for silage for large producers, while actually, large
producers normally use horizontal bunkers for silage storage.
There are several reasons for this. The bunker system may be faster
to distribute the feedstuffs to the animals than the silo method is.
A payloader may unload silage from a bunker faster than a mechanical
silage unloader does for a silo.
The amount of labor may make a difference. Is there more labor
needed in the silo method versus the bunker, or vice versa?
Another factor may be the differences in storage losses between the
silo and bunker method. Typically, the vertical silo preserves silages
better than the horizontal bunker. The data in this study adjust storage
amounts needed for the animals by typical storage losses found in Appendix
Table B-1. Even though the losses are from storing the silage in a bunker
is costing the producer money, it is a cost which is difficult to see.
On a day by day basis, the producer can't see the poorer weight gains
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associated with feeding a possible lower quality silage from a bunker,
versus a silo.
Again it is imperative to realize there are many variables which
cause a farmer to choose a particular feed distribution system. Existing
facilities, the number of cattle fed, type of ration fed, management
ability, and available capital are all items which oust be considered
before a choice is made on which feed distribution system to choose.
Table 61, Ration ingredient prices
Ingredient Price Unit
Silage $16,.00 Ton
Com 2..45 Bushel
Hay 50..00 Ton
Haylage 25.,00 Ton
Supplement 4.13 Pound
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APPENDIX A: CATTLE FEEDING TELEPHONE SURVEY
Name
Address
Phone 168-9-1
area code
Hellow, is this the
My name is
101
number
Interviewer
1st call
2nd call
3rd call
Date Time
Reason for not Cooperating^
residence?
and I'm working for the Department
of Economics at Iowa State University in Ames. We're conducting research on
cattle feeding systems in Iowa. We are randomly contacting farmers within the
state in order to find out what type of cattle facilities they use on their
farms. The data gathered will enable us to better advise Iowa cattlemen oa
their cattle feeding operations. All information will be kept confidential
and used only for research purposes. This survey does not request any financial
information. Your assistance will be greatly appreciated. May we begin?
Did you finish any cattle for market slaughter during 1978?
yes no
continue stop
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2) The next group of questions deal with feeding practices.
A) How many times are cattle fed each day? (22)
B) How many years have you fed cattle on your present farm? (23)
C) What nutrient and feed sources are included in your normal starting ration?
D) What nutrient and feed sources are included in your normal finishing ration?
E) What type of feedlots do you have? (24)
open lot
feedling apron
all concrete
no concrete
wind break
building
solid floor confinement
slatted or flush floor confinement
other
3) The next series of questions are about storage facilities.
A) Do you have any haylage, silage or roughage storage facilities on your
farm, which you still use?
yes ^ (25)
(continue) (next question)
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What type number total capacity tons
concrete stave silos
oxygen limiting silos
- poured concrete
- steel
bunker
other
B) What type of Corn Grain Storage do you have? (37)
ear corn cirb
high moisture structure
take to town
acid treatment
_____ other
C) What type of Supplement Storage do you have?
capacity in tons (39)
D) What type of Hay Storage do you have? (40)
barn mow
stacked with overhead protection
stacked without overhead protection
other protection
E) What type of bale is used for hay? (41)
small bales
large round bales
stacks
other
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4) The next series of questions concern the feed distribution system.
A) What type of feed distribution system do you have? (42)
Fence line bunks
push button Auger from silo to
silo to unloader wagon to
bunker to unloader wagon to
(If bunker go to b)
grinder mixer to
other
In lot bunks
B) How do you extract feed from the bunker? (43)
payloader
tractor with loader
skid steer
silage sllcer
movable fence
other
C) How are the roughages and concentrates mixed? (44)
In the feed bunks
in a feeder-mixer wagon
in a grinder mixer
auger system at the feed storage facility
other
D) Was your feed storage and distribution system? (45)
on farm when moved on and still utilized
designed feed system first and then determined the number of
cattle which can be fed by it
first determined number of cattle to be fed and then designed
system
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5) The next series of questions concern crops grown on your farm and labor
available. (46-A7)
A) How many acres of did you raise on (your own)
crop
(rented ground).
Crop Acres Owned Acres Rented
Corn
Silage ___
Hay1age
Hay
Oats
Rotated bast
Perm bast
B) What type of lease do you have with the rented ground? (68)
crop share
cash only
crop and cash
livestock share detail
other
6) The next questions concerns available labor on farm? (69-70)
Labor
A) What ntembers of your family work on your farm?
40 or more hrs. 20-40 hrs. less 20 hrs. hrs./day
y®s no full time half-time < 1/2 time feeding cattle
operator
spouse —
children #
107
B) Other than family members, do you have any paid help? (82)
yes
no
40 or mor hrs. 20-40 hrs. less 20 hrs. hrs./day
full time half-time < 1/2 time feeding cattle
Person 1)
2)
3)
4)
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APPENDIX B: SILO INVESTMENTS AND
ANNUAL COST TABULATIONS
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Table B-1. Estimated average silage storage losses
under good management
Percent of loss
Type of silo Average Range
Gas tight 4 1-10
Concrete stave 6 1-11
Bunker or trench 10 1-15
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Table B-2. Annual silo ownership costs as a percentage of original cost*
Item
Air-tight
(percent)
Concrete
stave or
(percent)
Bunker
trench
(percent)
Depreciation 5 5 6.67
Interest 4.5 4.5 4.50
Repairs 1 1.5 1.5
Taxes and
insurance 1 1 1
11.5 12 13.67
Estimated life of air-tight silos, 20 years; concrete stave silos,
20 years; bunker or trench silo, 15 years. Actual life of silo may be
longer than estimated if adequately maintained. Obsolescence may reduce
the economic life.
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Table B-3. Estimated upright silo capacity in tons for corn silage at
65 percent moisture®
Silo height, feet
Silo diameter. feet
18 20 22 24 30
40 202 249 300 356 557
50 227 342 416 493 771
60 361 445 538 638 1000
70 790 1235
80 949 1478
a
Tonnage will vary at different moisture contents, but dry matter
content will be about the same. The actual amount stored may vary in
different silos, depending upon moisture content, distribution, and
fineness of cut. To accurately determine amount in a silo (for buying
or selling), weigh the silage after removal from the silo.
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Table Estimated upright silo capacity in tons for haylage at 50
percent moisture
Silo height, feet
Silo diameter, feet
18 20 22 24 30
40 144 178 214 254 398
50 198 244 297 352 551
60 258 318 384 456 714
70 564 882
80 678 1056
0
Tonnage will vary at different moisture contents, but dry matter
content will be about the same. The actual amount stored may vary in
different silos, depending upon moisture content, distribution and
fineness of cut. To accurately determine amount in a silo (for buying
or selling), weigh the silage after removal from the silo.
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Table B-5. Approximate capacity for cora silage in. trench or bunker silos
with sides sloped outward 1% inches for each foot of depth
Bottom width
(feet)
Approximate tons per foot of length
Depth-feet
8 10 12 16 20
20 3.1 4.0
30 4.6 5.9 7.1 9.6
40 6.1 7.7 9,3 12.6 16.0
50 7.6 9.6 11.6 15.6 19.8
60 11.5 13.8 18.6 23.6
70 16.1 21.6 27.4
80 18,3 24.6 31.0
100 30.6 38.0
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Table B-6. Approximate silo capacity and cost in Iowa
Silo capacity Cost
Silo type Corn
and size silage Haylage
(feet) (tons) (tons) Silo Unloader Total
Concrete stave
18 X 50 277 198 $ 9,189 $4,076 $13,265
18 X 60 361 258 10,802 4,103 14,905
20 X 50 342 244 10,244 4,175 14,419
20 X 60 445 318 12,194 4,198 16,392
20 X 70 567 428 14,152 4,224 18,376
22 X 50 414 296 11,466 4,368 15,834
22 X 60 538 384 13,764 4,379 18,143
22 X 70 665 474 16,236 4,416 20,652
24 X 50 493 352 13,115 4,636 17,751
24 X 60 638 456 15,990 4,647 20,637
24 X 70 790 564 18,605 4,676 23,281
24 X 80 949 678 21,707 4,708 26,415
26 X 60 764 546 18,274 4,725 22,999
26 X 70 958 684 21,863 4,752 26,615
26 X 80 1,159 828 25,946 4,779 30,725
28 X 60 865 618 20,999 4,896 25,895
28 X 70 1,077 769 24,848 4,925 29,773
28 X 80 1,294 924 29,606 4,954 34,560
30 X 60 1,000 714 23,277 5,145 28,422
30 X 70 1,282 882 27,115 5,165 32,280
30 X 80 1,478 1,056 31,812 5,176 36,988
Gas-tight
20 X 50 342 244 22,992 10,219 33,211
20 X 60 445 318 25,985 10,219 36,204
20 X 70 567 428 27,543 10,219 37,762
25 X 65 832 594 31,857 10,911 42,768
25 X 80 1,056 754 39,941 10,911 50,852
Bunker^
500 tons 500 355 9,502 3,494 12,996
750 tons 750 533 11,010 4,899 15,909
1000 tons 1,000 710 15,347 7,698 23,045
1500 tons 1,500 1,065 19,845 9,998 29,843
2500 tons 2,500 1,775 29,953 24,000 53,953
5000 tons 5,000 3,550 41,028 24,000 65,028
.65 percent moisture.
^.50 percent moisture.
c
Cost of unloader of bunker silos will vary with type of equipment
used.
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Table B-7. Investment cost per ton of silage storage capacity (silo
and unloader)
Silo type and size (feet) Corn silage Haylage
Concrete stave
18 X 50 $47.89 $ 66.99
18 X 60 41.29 57.77
20 X 50 42.16 59.09
20 X 60 36.84 51.55
20 X 70 32.41 42.93
22 X 50 38.25 53.49
22 X 60 33.72 47.25
22 X 70 31.06 43.57
24 X 50 36.00 50.43
24 X 60 32.35 45.26
24 X 70 29.47 41.28
24 X 80 27.83 38.96
26 X 60 30.10 42.12
26 X 70 27.78 38.91
26 X 80 26.51 37.11
28 X 60 29.94 41.90
28 X 70 27.64 38.72
28 X 80 26.71 37.40
30 X 60 28.42 39.81
30 X 70 25.18 36.60
30 X 80 25.03 35.02
Gas-tight
20 X 50 97.11 136.11
20 X 60 81.36 113.85
20 X 70 66.60 88.23
25 X 65 51.40 72.00
25 X 80 48.16 67.44
Bunker®
500 tons 26.00 36.61
750 tons 21.21 29.85
1000 tons 23.05 32.46
1500 tons 19.90 28.02
2500 tons 21.58 30.40
5000 tons 13.00 18.32
used.
Cost of unloader for bunker silos will vary with type of equipment
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Table B-8. Annual cost per ton of corn silage for silos of different
types of sizes
Silo type and size
a
Cost per ton
(feet) Silo Unloader Total
Concrete stave
18 X 50 $3.98 $2.65 $ 6.63
18 X 60 3.59 2.05 5.64
20 X 50 3.59 2.20 5.79
20 X 60 3.29 1.70 4.99
20 X 70 3.00 1.34 4.34
22 X 50 3.32 1.90 5.22
22 X 60 3.07 1.47 4.54
22 X 70 2.93 1.20 4.13
24 X 50 3.19 1.69 4.88
24 X 60 3.01 1.31 4.32
24 X 70 2.83 1.07 3.90
24 X 80 2.74 .89 3.63
26 X 60 2.87 1.11 3.98
26 X 70 2.74 .89 3.63
26 X 80 2.69 .74 3.43
28 X 60 2.91 1.02 3.93
28 X 70 2.77 .82 3.59
28 X 80 2.75 .69 3.44
30 X 60 2.79 .93 3.72
30 X 70 2.54 .73 3.27
30 X 80 2.58 .63 3.21
Gas-tight
20 X 50 7.73 5.39 13.12
20 X 60 6.72 4.13 10.85
20 X 70 5.59 3.24 8.83
25 X 65 4.40 2.36 6.76
25 X 80 4.35 1.86 6.21
Bunker^
500 tons 2.60 1.26 3.86
750 tons 2.01 1.18 3.19
1000 tons 2.10 1.39 3.49
1500 tons 1.81 1.20 3.01
2500 tons 1.64 1.73 3.37
5000 tons 1.12 .86 1.98
Qk
Costs computed on the basis of one filling per year and do not
include storage losses.
used.
Cost of unloader for bunker silos will vary with type of equipment
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Table B-9. Annual cost per ton of haylage for silos of different types
and sizes
Cost per ton
(feet) Silo Unloader Total
Concrete stave
18 X 50 $ 5.57 $3.71 $ 9.28
18 X 60 5.02 2.86 7.88
20 X 50 5.04 3.08 8.12
20 X 60 4.60 2.38 6.98
20 X 70 3.97 1.78 5.75
22 X 50 4.65 2.66 7.31
22 X 60 4.30 2.05 6.35
22 X 70 4.11 1.68 5.79
24 X 50 4.47 2.37 6.84
24 X 60 4.21 1.83 6.04
24 X 70 3.96 1.49 5.45
24 X 80 3.84 1.25 5.09
26 X 60 4.02 1.56 5.58
26 X 70 3.84 1.25 5.09
26 X 80 3.76 1.04 4.80
28 X 60 4.08 1.43 5.51
28 X 70 3.88 1.15 5.03
28 X 80 3.84 .97 4.81
30 X 60 3.91 1.30 5.21
30 X 70 3.69 1.05 4.74
30 X 80 3.62 .88 4.50
Gas-tight
20 X 50 10.84 7.54 18.38
20 X 60 9.40 5.78 15.18
20 X 70 7.40 4.30 11.70
25 X 65 6.17 3.31 9.48
25 X 80 6.09 2.60 8.69
Bunker^
500 tons 3.66 1.77 5.43
750 tons 2.82 1.65 4.47
1000 tons 2.95 1,95 4.90
1500 tons 2.55 1.69 4.24
2500 tons 2.31 2.43 4.74
5000 tons 1.58 1.22 2.80
Costs computed on the basis of one filling per year and do not
include storage losses.
b
Cost of unloader for bunker silos will vary with type of equipment
used.
